In 1965 it was shown that men with an additional Y chromosome were found in unusually large numbers in the Scottish State Hospital (Jacobs et al.), and this observation was substantiated by a similar finding in the English Special Hospitals (Casey et al., 1966) and among the inmates of comparable institutions in France (Noel et al., 1969 (Jacobs et al., 1968) and because of this in a number of the populations which we studied we restricted the investigation to men who were 178 cm. or more in height. (The present study was given further impetus by reports of the finding of 47,XYY males in increased numbers among the tall inmates of prisons in England (Casey et al., 1966) , Australia (Wiener et al., 1968) , and the U.S.A. (Goodman and Smith, 1967) , and among tall boys in an English approved school (Hunter, 1968) 
In 1965 it was shown that men with an additional Y chromosome were found in unusually large numbers in the Scottish State Hospital (Jacobs et al.) , and this observation was substantiated by a similar finding in the English Special Hospitals (Casey et al., 1966) and among the inmates of comparable institutions in France (Noel et al., 1969) . As the previous histories of more than half of the men with a 47,XYY constitution identified in the Scottish State Hospital had included periods of training in approved schools and borstal institutions and periods of imprisonment, it was decided to investigate the cytogenetic status of males in these establishments. The presence of an additional Y chromosome has been shown to be associated with increased stature (Jacobs et al., 1968) and because of this in a number of the populations which we studied we restricted the investigation to men who were 178 cm. or more in height. (The present study was given further impetus by reports of the finding of 47,XYY males in increased numbers among the tall inmates of prisons in England (Casey et al., 1966) , Australia (Wiener et al., 1968) , and the U.S.A. (Goodman and Smith, 1967) , and among tall boys in an English approved school (Hunter, 1968) (Table D) .
(c) Tall males in young offenders institutions. There are three young offenders institutions for males in Scotland and at the time of study they held 74 youths who were 178 cm. or more in height. All were examined and their height and age distribution is shown in Appendix I (Table E) .
Approved schools Most of the children at approved schools have been committed by the Courts for offences against the criminal law while a small group are admitted under provisions of the Education (Scotland) Act 1962 for their persistent truancy. The remainder are children committed to the schools under the Children and Young Persons (Scotland) Act 1937 as being in need of care and protection usually because they are beyond parental control, exposed to moral danger, or falling into bad associations.
An approved school order is authority to detain in the school pupils who are 13 or under on committal for three years or until four months after they cease to be of school age, whichever is the later, and pupils who are 14 or over on committal for three years or until the age of 19 (in certain circumstances 190), whichever is the earlier.
In practice, however, very few pupils remain in the schools for the whole of this period of detention. The average length of time spent in the schools is under 18 months, release depending on the pupil's progress in the school, home circumstances, and age at committal.
In Scotland the age of criminal responsibility is 8 years (in England, since 1964, it has been 10 years), but the Scottish courts may not order a child under the age of 10 years to be sent to an approved school unless they are satisfied that he cannot suitably be dealt with otherwise.
Males in approved schools. During 1968, 16 of the Scottish approved schools were visited. The number of boys totalled 1,125, and of these 6 refused or were not available to take part in the study. Three other Scottish schools which together provide 154 places were unable to participate. The distribution by age and height of the 1119 boys examined is shown in Appendix I (Table F) .
It will be clear from the above that the borstal, allocation centre, and approved school populations were unselected by heights, whereas the populations from the prisons, young offenders institutions, and detention centre were all of 178 cm. or more. Moreoever the borstal and allocation centre populations represent the intake to these institutions over a clearly defined period, whereas the prisons, young offenders institutions, detention centre, and approved school populations represent the population in each institution on the particular day that it was visited. But since the prisons, young offenders institutions, and detention centre were all visited over a fairly short period (between July 1957 and February 1968) our samples probably reflect, reasonably accurately, the male population of 178 cm. or more in Scottish penal institutions during the latter half of 1968. Similarly, the populations we studied from individual approved schools reflect the overall population in Scottish boys approved schools between March and October 1968.
Methods
All the institutions investigated except Polmont Borstal and Saughton Allocation Centre were visited on one occasion only, so it was necessary on occasions to be able to handle over 200 samples of blood at a time. An approximate idea ofthe number of individuals to be interviewed at each institution was obtained before each visit, and an appropriate number of 10 ml. sterile plastic tubes, each containing heparin and 4-5 ml. culture fluid (4 ml. Ham's FIO tissue culture medium, 0 5 ml. bovine serum, 0-05 ml. Burroughs' Wellcome Phytohaemagglutinin, penicillin and streptomycin) was prepared together with a similar number of tubes containing heparin alone. A 5 ml. sample of venous blood was obtained from each individual who agreed to co-operate and 0 4 ml. inoculated into the tube containing the culture medium. The rest of the blood sample was added to the tube containing heparin. After transporting these samples back to the 
Results
The total number of males in the various populations, the number who refused to co-operate or who were unavailable for study, and the actual number examined are shown in Table I , together with the age and height range of each population.
A satisfactory culture was obtained from all the 2538 males studied, and of these, 25 were found to have an abnormal karyotype. Details of the Other chromosome abnormalities. In the total population of 2538 males examined, 5 were found to have a 47,XXY chromosome constitution. This is not significantly different from the incidence in the newborn population which is about 1 in 700. This comparison does not take into consideration the fact that 510 of the men examined were selected on the basis of increased stature, and it is known that 47,XXY men are taller on average than the general population. For this reason alone we might well have expected to find more in the institutions selected in this way than in the newborn, but there was no significant difference. In addition one male was found to have an apparently normal female chromosome complement and one was found to be a 46,XY/47,XXY mosaic, the great majority of his cells having a 46,XY constitution. A further two boys were found to have a metacentric Y chromosome, presumed to be the result of a pericentric inversion, and in both cases it was found to be familial and present in all the male relatives who were studied. These surveys provide no evidence of an association between these chromosome abnormalities and criminal behaviour.
Seven individuals were found to have a structural rearrangement of the autosomes: in 4 cases this was a reciprocal translocation, in 2 cases a Robertsonian translocation, and in 1 a pericentric inversion of a medium-sized chromosome. It has been possible to study the families of 6 of these individuals and in every case the abnormality has been found to be familial. The last remaining abnormality was a man with 47 chromosomes who was found to have an additional small metacentric chromosome which was less than half the size of the G group autosomes. It has not yet been possible to study any of his relatives, and from the appearance of the chromosomes it is not possible to say whether or not it represents additional sex chromosome material or additional autosome material. From the data published on surveys of the newborn the incidence of apparently balanced autosome structural rearrangements of the autosomes appears to be of the order of 1 in 600 which is not significantly different (p > 0 2) from the incidence of these abnormalities found in the present surveys.
Summary
The chromosomes of 2538 males from a variety of penal and corrective institutions have been examined. There was no significant difference found between the incidence of males with an abnormality of the sex chromosomes, in particular with a 47,XYY complement, in these establishments and the incidence of such males among the newborn. There was also no significant difference in the number of males with an autosome structural rearrangement.
We family disown him and that he is compelled to steal as he is unable to obtain suitable employment. First convicted at age 14 years for theft-admitted to an approved school. Absconded and was transferred for borstal training; three years later convicted again of theft and sentenced to a second period of borstal training. Subsequently 32 convictions for theft; several periods of imprisonment of up to four years' duration. Since he was identified in the chromosome survey he has been transferred to a maximum security hospital. Both testes small, less than 1-5 cm. in length; otherwise normal sexual development. Signs of mixed mitral and aortic valve disease. Evidence of venous insufficiency in the left leg. 
